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Carbon nanotubes (CNTs) have affinity to adsorb several classes of molecules,
ranging from small inorganic molecules to biological polymers, DNA, and conjugated
polymers.! Such functionalization allows tuning of optoelectronic properties of
CNTs, e.g. enhance their photoluminescence. The cleaning of CNTs from functional
agents is often a challenge. We explore the hypothesis that desorption of molecules
from CNT surface can be controlled by UV-vis photoexcitations. In addition, we test
a hypothesis that presence of CNT substrate can facilitate
several chemical reactions such as photodegradation of V%
molecules, related to optically controlled explosion.? The laser |
assisted desorption and decomposition is explored by recently
developed time dependent excited state molecular dynamics
(TDESMD) methodology, which takes into account
simultaneous evolution of electronic excitation, nuclear
positions, under periodic optical excitation.? The approaches
are tested on dinitromethane molecule adsorbed to (10,0)
CNT.* This model demonstrates potential of photoinduced
charge transfer between adsorbate and substrate, which can
affect efficiency of desorption and decomposition reactions.

This research is supported by US DOE NERSC resources and by NSF CHE-1413614.

1. Kilina, S.; Kilin, D.; Tretiak, S., Light-Driven and Phonon-Assisted Dynamics in
Organic and Semiconductor Nanostructures. Chem. Rev. 2015, 115 ((12)), 5929-
5978.

2. Greenfield, M. T.; McGrane, S. D.; Bolme, C. A.; Bjorgaard, J. A.;; Nelson, T. R;;
Tretiak, S.; Scharff, R. J., Photoactive High Explosives: Linear and Nonlinear
Photochemistry of Petrin Tetrazine Chloride. The Journal of Physical Chemistry A
2015, 119 ((20)), 4846-4855.

3. Han, Y.; Meng, Q.; Rasulev, B.; May, P. S.; Berry, M. T,; Kilin, D. S,
Photofragmentation of the Gas-Phase Lanthanum Isopropylcyclopentadienyl
Complex: Computational Modeling vs Experiment. The Journal of Physical Chemistry
A2015,119 (44), 10838-10848.

4, Chu, L.-H; Kilin, D. S.; Cheng, H.-P., First-Principles Studies of Photoinduced
Charge Transfer in Noncovalently Functionalized Carbon Nanotubes. The Journal of
Physical Chemistry C 2013, 117 (35), 17909-17918.



